Introduction
Introduction
Women are under-represented in surgery and leave training at a higher rate than men. Studies in this area lack a feminist lens and predominantly use quantitative methods not well suited to the complexity of the problem.
Methods
A researcher interviewed women who had chosen to leave surgical training. Supported by a male and female co-researcher, and in dialogue with study participants, she coded the findings and defined themes. By integrating findings with different theories and previous literature, an explanatory model was developed. The research team developed three aspects of this model, which had particular resonance for them, into a visual analogue.
Results
Twelve women participated. The findings confirmed factors that earlier reports had identified as causes for women to leave surgery, and contributed six new factors-unavailability of leave, a distinction between 'valid' and 'invalid' reasons for leave, poor mental health, absence of interactions with a Women in Surgery section of their professional body and other supports, fear of repercussion, and lack of pathways for independent and specific support.
Introduction
Women are under-represented in the surgical profession despite the Ottawa 2010 consensus that specialist training should aim to produce a workforce that is broadly representative of the population that they are serving. 1 In the UK and Australasia, women account for 11% of consultant surgeons. 2, 3 A particular concern is that women leave surgical training at a higher rate than men 4 , despite evidence that women may be more able applicants. 5 Attempts to attract and retain women in surgery have been confounded by poor understanding of the problem. 6 Most researchers have used quantitative methods to investigate contributory factors. These have resulted in lists of possible factors accounting for women choosing to leave more often than men, such as lack of role models, lack of institutional support, gender discrimination and harassment, 7 sleep deprivation, adverse interactions with seniors, 8 pregnancy and childbirth, 9, 10 and childrearing duties. 11 Two limitations of quantitative studies are that they are very good at describing 'what', but less good at explaining 'why' or 'how'; and they are not designed to investigate phenomena which are not yet described.
The small amount of qualitative research in this area demonstrates the potential for qualitative research to address these limitations. It shows that women pretend to enjoy sexualised banter in the operating theatre to give them credibility in a male-dominated world, which may violate their personal norms. 12 It shows that they have to demonstrate masculine traits to become a legitimate 'woman surgeon'. 13 It shows that trainees who choose to leave are less tolerant of the priority given to service provision over education, considering it a breach of the 'informal contract' on which clinical education depends. 14 This research took the novel step of interviewing women who had chosen to leave surgical training. We use the phrase 'chose to leave' rather than the usual term 'attrition' in order to avoid the perjorative connotation of its definition the process of reducing something's strength or effectiveness through sustained attack or pressure. 15 
Methods

Qualitative approach
Qualitative research can 'represent complexity well' 16 and shed light on culturally situated problems where fixed-choice surveys cannot. This is because the richness of language, coupled with a researcher's openness to paradoxical observations and interpretations, can frame problems in previously unimagined ways. 17 Bourdieu Pierre Bourdieu was a social theorist who developed the concept of habitus-the deeply ingrained habits, skills and dispositions that develop through life experiences. For example, an appropriate 'surgical' habitus in a particular institution might include an assertive manner, a preference for direct and immediate communication, and the ability to take part in robust discussions with seniors. Importantly, habitus is often mistaken for natural ability, but it is actually culturally developed. This means that there is an unconscious bias towards others with 'ability' which is actually a preference for others with similar cultural background. Those with a different habitus must perform additional work to be considered as able as those whose cultural background enables them to already possess the required habitus. 18 
Feminism
Feminism holds that institutions like surgery, that have been created by men and traditionally dominated by men, are defined by the absence of embedded roles for women. Female roles cannot simply be added to existing institutional structures. 19 Faced with the lack of a gendercongruent role, women must choose between identifying as a woman, and remaining 'outside' the traditional structures of surgery, or identifying as a surgeon in traditionally masculine terms. 13 An important research implication of feminist theory is that tacitly sexist assumptions may be embedded in measurement instruments, so quantitative research can perpetuate injustice rather than challenge it. Qualitative research, on the other hand, lays researcher's interpretations, and reasons for making them, more open to critical scrutiny. 20, 21 Participatory co-creation By taking a participatory qualitative approach, we could continue to actively involve women in the research process and the co-creation of understandings and potential solutions. 22 This made particular sense given the intelligent and articulate participant group. Participatory research methods have a tradition in feminist research because they challenge the assumption about the objective distance between the researcher and the research subject, and the convention that the researcher gains knowledge of the subject, but not vice versa. In contrast, feminist participatory research seeks a more authentic understanding by engaging the researcher and subject as equals who mutually share knowledge. 23 RL deliberately maintained contact with participants who indicated their willingness to do so, shared preliminary findings with them, and involved them in data analysis, essentially making them additional members to the research team (online appendix 1, sections 6 and 9).
Research procedure
We briefly summarise the procedure here. For more detail, please refer to the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist in online appendix 1.
We publicised our intention to interview women who had left surgical training through the routine communications of the Royal Australasian College of Surgeons (RACS) and the RACS trainee association, inviting members to refer women known to them who had chosen to leave surgical training. We sent potential participants an information and consent form. Participants chose to be interviewed in person or by telephone; all but one chose a telephone interview. Recruitment and interviewing continued until a suitably varied group of participants had been interviewed, and the lack of new themes showed the sample was sufficient.
RL started interviews by reconfirming participants' written consent, including permission to audiotape and transcribe the conversations. She returned transcripts to the participants, inviting them to check the contents and delete of portions if desired. RL updated the interview structure after each interview (as shown in online appendices 2 and 3) to elaborate themes.
The three authors independently open-coded the transcripts and RL recursively developed and refined a thematic structure. We maintained confidentiality by not involving participants until we had generated themes. We gave them de-identified extracts relating to themes, but not original transcripts, other than their own. We then combined themes from this study, insights from Bourdieu and feminism, and interpretations from existing literature to build a model that explained how the social conditions in surgical training influenced women to choose to leave. We developed three aspects of the model into a visual analogue that explained why women chose to leave, and suggested further actions.
Ethical approval was granted for this study by the institutional review board. A psychiatrist was recruited to be available if required to support participants.
Results
Twelve women participated. All the Australian states and territories, and New Zealand, were represented amongst the interviewed participants. Five of the nine specialty streams were represented, and one participant had experience of two specialty streams, having been accepted from general surgical training into a different subspecialty training programme. The time spent in training ranged from 6 months to 4 years, and all participants except two had trained in both metropolitan and rural locations. Their interviews were very frank, sometimes shockingly so. No participants required support from the psychiatrist. No further themes emerged after eleven interviews, with a twelfth participant interviewed for confirmation. Eight of twelve participants chose to remain in the data analysis to differing degrees, and five remained involved up to the end. Table 1 shows reasons for women to leave surgical training described by previous researchers and confirmed in this study. Table 2 shows six new reasons newly identified in this study. One was unavailability of leave such as for sickness or bereavement, sometimes in contravention of institutional leave policies. Another related reason was other staff judging some reasons for leave 'valid' and other reasons 'invalid'. A further reason was poor mental health which could be so severe that two participants had been suicidal. This contributed directly to the decision to leave surgery even when other factors that could affect mental health, such as fatigue and bullying, existed but were tolerable. A further reason, absence of interactions with Women in Surgery section and other supports was surprising given that this section is very active and participants would have appreciated knowing of it and receiving its support. Another reason, fear of repercussion, had been heightened by recent publicity 24 . Lack of independent and specific support was distinct from the fear of repercussion, relating to the lack of independent structures for trainee feedback.
Each of the new themes were supported by multiple participants, ranging from poor mental health (supported strongly by 2 participants and partially by 2 participants) to fear of repercussion (supported strongly by 8 participants). In qualitative research, the strength of a theme does not depend on the proportion of participants who support it, as the research process aims to capture the full range of the phenomenon, and the most informative examples may be minority outliers. This is a particular consideration when researching socially situated problems; history demonstrates that social justice movements often begin with voices that are initially in the minority.
Online appendix 4 classifies all the previously known and newly identified factors in an explanatory model summarising social contexts of surgical culture, and mechanisms triggered by these contexts, which resulted in women choosing to leave.
Insights from Bourdieu
Many of the participants had developed an early identity as a future surgeon, usually at medical school, and in one case as a teenager prior to medical school. This meant they had spent up to ten years preparing for surgical training and yet they mostly made the decision to leave within 6-18 months of starting specialty training. Two factors newly identified in this study, the unavailability of leave, and the distinction made between valid and invalid reasons for leave, help explain why the additional work required of women more easily reaches a critical level within the time-limited surgical training programme.
Invalid reasons were often 'female', such as psychological distress, pregnancy, maternity leave, and childrearing duties. The 'invalidity' arose through incongruence with the expected surgical habitus, and was clearly incongruent with modern social norms and institutional policies. The intersection between Bourdieu and feminism was fascinating because gender appeared to be a more dominant determinant of appropriate habitus than the actual reason for the leave request. One participant noted, for example, that a male colleague had been granted leave to train part-time to accommodate childrearing, while women were being dissuaded from applying for leave for the same reason.
Insights from feminist theory
While surgeons of both genders are coming to expect a balance between their personal and professional lives 25 , some of our participants had unexamined assumptions that they were the primary caregivers or that their careers were secondary to their partner's careers. This would increase the gap between identifying as a woman and identifying as a surgeon.
"As a mother, something may have to give. You've got a sick child at home and you've got a theatre list, the patient's booked, they're fasted and ready to go".
Participant J "For me it has been difficult balancing that because his career is just as challenging as mine is, but for me there's been the pull between home life and work life".
Participant H
Interactions between social contexts, mechanisms triggered and outcome were complex and sometimes paradoxical, as detailed in online appendix 5. Gender-based affirmative action remains framed within existing male-dominated institutional structures and works to maintain them; a form of 'benevolent sexism' 26 in which 'seemingly liberal thematic motifs serve as a benign cover for a selectively hostile and exclusionary disciplinary practice'. 27 In our study there was concern that interventions specifically for women implied that women required 'special' or 'additional' treatment, amplifying differences between genders and implying that women were not as able as men.
"There's not a big gaping issue around women in surgery that needs a solution of dinners and support. If anything, I actually cringe a bit at that, thinking we don't want to be highlighted more". Participant J Amplification of gender difference tended to inhibit male mentorship, teaching and socialisation. This limited the support systems available to female trainees and perpetuated the exclusion of women from the traditional structures of surgery. This is consistent with studies showing that women are less likely to identify role models 28 and be socially included. 29 "They'd go out for lunch and do this and do that. I was like: you bastards…I didn't really feel like I was part of the gang. They're all boys. I was the only girl on the team."
Participant E
More worryingly, defining a surgical trainee by their female gender necessarily highlighted their feminine characteristics, creating the setting for sexual harassment and discrimination. Previous research consistently shows that women experience these behaviours at a higher rate than men. 9 The interactions had several striking features: factors were additive, the final impetus to leave could be relatively small, and small interventions could have prevented this. Our visual analogue is a Tower of Blocks ( Figure 1 ). Blocks represent factors that contributed to the decision to leave, with the 'toppling' of the Tower representing the choice to leave. There is a threshold effect after 3-4 blocks, the last block causing the entire tower to fall. This represents the 3-4 factors that act in an additive way, after which a choice to leave surgical training becomes more likely in the same way that a tower is more likely topple the higher it is built.
The Tower of Blocks, although a simple analogue, acts as a bridge to understanding the higher rate of women choosing to leave surgical training. When the potential factors comprising the 'blocks' are considered, it can be seen that pregnancy affects women only, while others affect women predominantly, such as sexual harassment 30 , impact of childbearing 10 , lack of role models, 7,28 and inaccessibility of leave for 'invalid' gender-related reasons. Women have more 'blocks' to deal with in the real-world context of surgical training and are more likely to have the requisite 3-4 blocks already 'stacked'. A factor that causes additional stress to a male trainee is more likely to be the final 'block' that causes a woman to leave.
Just as a tower of blocks can be rebalanced with small adjustments, our study indicates that surprisingly small interventions-a cup of tea, a meeting, a supportive chat-could have been effective in preventing them from choosing to leave.
"I had a phone call from one of the consultants…Is there anything I can do to convince you to stay? I was like, well you could have friggin' told me all these nice things back when I was working for you".
Participant I
It can also be seen that a tower 'at the threshold' with severl blocks already 'stacked' can be toppled by small actions, even if no further blocks are added. This reflects the finding that the final impetus to leave was sometimes seemingly minor-a poor interaction with a senior, a declined leave application. Context also matters, as the same factor might have different outcomes depending on the context. For example, participants considered long working hours acceptable in the context of providing patient care in a busy rotation, but found it less acceptable to do the same in order to satisfy the demands of a bullying senior.
These are important considerations when supporting trainees at risk of leaving, where attention must be paid to the daily interactions that can act as small 'toppling' actions, as well as the large factors that constitute the blocks themselves, and the contexts in which those blocks are being 'stacked'. Meeting these formidable requirements are worthwhile because, once the tower has fallen, it cannot be rebuilt simply by removing the last block or reversing the last small action. In other words, once the choice to leave surgical training has been made, it cannot be reversed simply by addressing the final event.
Discussion
The paradoxical and unexpected negative effects of affirmative action programmes imply that women might be better helped by interventions that do not focus unduly on gender. Such interventions are likely to improve surgical training for both women and men, and there is a sense of equity in the idea that work done to advance the cause of women in surgery need not do so at the expense of their male colleagues.
The Tower of Blocks should be transferable to other contexts of surgical training, regardless of location, healthcare setting, or training programme structure. The contributory factors may differ according to context and can be elucidated by local research, but their additive effect implies that interventions targetting single factors will only be partially effective at best. Any efforts to improve the retention of women in surgical training must address multiple factors in order to avoid 'toppling the blocks' for any individual woman.
Supporting the likely transferability of the Tower of Blocks, early dissemination shows that it is intuitive and easily understood. Phrases such as 'we should unstack some blocks for [name]' or 'I'm about to topple my blocks' have entered common usage in some institutions and are not limited to trainees, nor by gender.
The specific actions that might be effective in different settings will again depend on the local context. These sorts of actions can be implemented informally and immediately without significant cost or large changes in surgical training structures. The explanatory model (online appendix 4) suggests many areas that could be targeted. For example, 'distinction between valid and invalid reasons for leave' could be addressed by strengthening leave policies to prevent value judgements on the validity of the reason for the leave request, while 'lack of independent and specific support' could be addressed by planned meetings with mentors from outside the immediate surgical team.
The model suggests other potential solutions that require further research. Is it possible to 'stack blocks better' by helping trainees to develop resilience and coping mechanisms? Are consultants able to 'stack more blocks' than their trainees, and if so, what strategies or skills allow them to do so? Or do consultants exhibit the same threshold of 3-4 blocks, and could this inform interventions for consultants approaching burnout? Do blocks 'unstack' with time, for example through better access to leave and part-time training?
Strengths and limitations
The main limitation of this study is the small number of women interviewed. From a critical realist stance, the size of a research sample is not the sole, or even main arbiter of rigour.
Recruiting more participants and increasing the size of the dataset would have done as much to compromise the depth of the analysis as to increase its breadth. From a sampling viewpoint, the total target group (women who have chosen to leave surgical training in Australasia) was estimated at only 80 due to existing gender disparity.
Another possible limitation is that the role of RL as a consultant surgeon may have introduced biases due to a power differential to which she remained unaware. RL is a younger consultant and a near-peer to the participants who, having already entered and subsequently left surgical training, were advanced in PGY years. It is possible that participants left things 'unspoken', though the frankness displayed in the interviews, including the disclosure of extremely personal events, suggests that any perceived power differential was effectively addressed.
The strengths of this study are that it demonstrates the ability of qualitative interviews to gather rich data from a target group whose small size limits the power of quantitative methods; it utilises qualitative methodology in a novel way to synthesize data into an explanatory model; and it maximises the contribution of participants through a participatory co-created paradigm. This study design is potentially transferable to other contexts.
Further research
With these strengths and limitations in mind, the next steps should include research to examine the factors affecting men choosing to leave surgical training. With the exception of pregnancy, factors typified as 'female', such as sexual harassment and childrearing, also affect men. Literature tends to either foreground women 13, 28 or to treat the genders equally. 8, 32 The feminist lens, positing women as the norm and men as the examined 'other', would suggest that there ought to be studies examining specifically 'male' factors that cause men to choose to leave surgical training, a literature that is so far lacking. It is unknown, for example, if men have unexamined assumptions about their gender role.
It is also worth noting the absent voice of other genders and sexualities . Surgical specialties are ranked as the least inclusive of sexual and gender minorities 33 and efforts to conceal orientation 34 could be considered additional 'work' to achieve a surgical habitus. Feminist theory has a tradition of embracing diversity through the critical examination of institutional structures that are predominantly male and heterosexual. 19 If the findings of this study are transferable, it would be reasonably expected that interventions targetting minority genders or sexualities in surgery may result in unplanned negative effects, through the same mechanisms of exaggerating 'otherness' resulting in negative attention and loss of collegial and social supports.
Conclusion
The reasons why women leave surgical training are complex and context-dependent. Women may be best helped by interventions that are alert to the possibility of unplanned negative effects, do not unduly focus on gender, and address multiple factors. Individual factors act in an additive way, exhibit a threshold effect, and can be easily understood as the Tower of Blocks.
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Research in context
Evidence before this study Women are under-represented in surgery, accounting for 11% of consultant surgeons. Women leave surgical training at a higher rate than men. The problem is poorly understood, with most previous literature using quantitative methods that capture simple relationships well but may not be well suited to complex problems.
Added value of this study
This study used a novel application of qualitative methodology to capture complexity, including paradoxical effects. Six new factors contributing to women choosing to leave surgical training emerged-inaccessibility of leave, a distinction between valid and invalid reasons for leave, poor mental health, absence of interactions with the Women in Surgery section and other supports, fear of repercussion, and lack of pathways for independent and specific support
Implications of all the available evidence
The findings from this study were synthesized with existing quantitative and qualitative literature into an explanatory model. Bourdieu and feminist theory provides novel insights into paradoxical effects. Individual factors act in an additive way, exhibit a threshold effect at 3-4 factors, and can be easily understood as a Tower of Blocks. Women may be best helped by interventions that are alert to the possibility of unplanned negative effects, do not unduly focus on gender, and address multiple factors.
Panel-Concepts in brief Habitus
A concept developed by Pierre Bourdieu. The deeply ingrained habits, skills and dispositions that develop through life experiences. A 'surgical' habitus might include an assertive manner, a preference for direct and immediate communication, and the ability to take part in robust discussions with seniors.
Feminism
Feminism positions women as the 'norm'. A feminist stance defines institutions such as surgery by the absence of embedded roles for women. Women must choose between identifying as a woman, and remaining 'outside' the traditional structures of surgery, or identifying as a surgeon in traditionally masculine terms.
Feminist research methods
Qualitative research is preferred because it avoids tacitly sexist assumptions that may be embedded in quantitative measures, such as measuring work volumes that are more easily achieved by men working without career breaks, instead of the quality of that work.
Participatory co-creation challenges the assumption about the objective distance between the researcher and the research subject, and the patriarchal stance that the researcher gains knowledge of the subject, but not vice versa. Participatory research treats the researcher and subject as equals who mutually share knowledge. 'there needs to be functional channels to be able to report bullying that's not internal because at the moment I have a bit of a chuckle at some of the press releases because the people who were speaking have reputations as being some of the biggest bullies in surgery.' (D)
Figure 1
The Tower of Blocks Relationship with participants 6. Relationship established RL is an early career consultant and a near-peer to some participants. All participants were recruited as described below, but some were already known to her through professional networks. Participants formed relationships during the interviews with RL, and contact was maintained after the interviews as a deliberate part of the study design.
Participant knowledge of the interviewer
The reasons for doing the research were detailed in the patient information and consent form, and participants were aware that the study would specifically ask about the factors that contributed to the decision to leave surgical training. Participants were also aware that the interviewer was a consultant surgeon. 8. Interviewer characteristics RL's role as a surgeon had the advantage that familiarity with the topic helped her understand participants' stories and ask exploratory questions. Recognising that this could also be a disadvantage through influencing participants' responses, and her interpretation of them, DN and TD added a non-surgical stance.
Domain 2: Study design
Theoretical framework 9. Methodological orientation and Theory Within the critical realist epistemology, a participatory co-created paradigm 22 was chosen to minimise any perceived power imbalance and to offer an opportunity for the highly intelligent and articulate participants, having been closely acquainted with surgical training, to become members of the research team. This involvement was voluntary. Bourdieu and feminist theory provided interpretive insights. Participant selection 10. Sampling and 11. Method of approach
Purposive sampling was used. The target population was women who had chosen to leave the surgical training programme for reasons other than underperformance since the introduction of the programme in 2007, approximately 80 in total. In order to maintain confidentiality within the surgical community, recruitment using training databases held by RACS was not performed. Instead, a snowball recruitment strategy publicised the study through the routine communications of RACS and the RACS trainee association, inviting members to refer women known to them who had chosen to leave surgical training. The RACS trainee association deemed the study to be of sufficient urgency to scan the provided paper flyer and distribute it to their membership by email in advance of the next training day. This was the only departure from the planned recruitment protocol. Both the flyer and the notice in the weekly online newsletter 'went viral' on social media, resulting in rapid recruitment. Participants were identified by sequential alphabetical letters throughout the study.
Sample size
Twelve participants were interviewed.
Non-participation
Five participants did not interview-two moved overseas, two became uncontactable by email or phone, and one became ineligible as she reapplied and was accepted back into the surgical training programme.
Setting
Setting of data collection
Participants were interviewed in person at a private location of their choice or by telephone. All but one of the participants preferred to interview by telephone. The two most common reasons for this preference were convenience, and a desire to maintain dignity as the participants expected to be distressed by the topics discussed.
Presence of non-participants
Only the participant and interviewer were present.
Description of sample
All the Australian states and territories, and New Zealand, were represented amongst the interviewed participants. Five of the nine specialty streams were represented, and one participant had experience of two specialty streams, having been accepted from general surgical training into a different subspecialty training programme.
Data collection 17. Interview guide
A semi-structured interview framework was used (online appendix 2) and recursively refined for emerging themes (final interview framework, online appendix 3). It was not pilot tested.
Repeat interviews
In lieu of repeat interviews, the participatory co-created paradigm encouraged participants to remain involved with data analysis and development of the explanatory model. See item 28. Participant checking.
Audio recording
Interviews were audiotaped digitally and transcribed by a medical typist.
Field notes
Field notes were made directly after each interview and kept as part of a reflexive diary.
Duration
The interviews ranged in total length from 45 minutes to almost 2 hours.
Data saturation
Data saturation, as judged by non-emergence of new themes, was reached after 11 interviews, with one more participant interviewed for confirmation.
Transcripts returned
Transcripts were anonymised and returned to the participant for checking, including deletions of portions if desired. The range of editing to the original transcripts varied greatly. Two participants returned the transcripts verbatim, many added short comments or anecdotes, and one participant attached a large volume of additional comments in a separate email after returning her original transcript.
Domain 3: analysis and findings
Data analysis 24. Number of data coders All transcripts were coded independently by the three authors.
Description of the coding tree
A 'mind map' was used instead of a coding tree in order to better capture complexity (available from authors on request). An attempt at constructing a coding tree imposed an artificial hierarchy that did not adequately represent the inter-relationships between the themes, since themes could become more major or minor depending on the social context and mechanism triggered.
Derivation of themes
Themes were derived from the data.
Software
Software was not used.
Participant checking
Participants were invited to add, comment, or elaborate on themes as part of the participatory co-creation process. Four participants chose not to be involved in further discussion after returning their transcripts and the remaining eight participants were involved to differing degrees, with five participants remaining involved until the conclusion of the study. This meant that the contribution of the majority of participants, especially the five who remained involved until the conclusion of the study, greatly exceeded the data from their initial interview. The duration of involvement (6 months from first interview to explanatory model) enabled deep rapport and continuous participant-checking, resulting in correspondingly rich understandings.
Reporting 29. Quotations presented Participant quotations are presented in Tables 1 and 2 . Each is identified by participant letter.
Data and findings consistent
There was good consistency between data and findings, with the participatory cocreation paradigm ensuring that participants problematised any findings that were inconsistent with data. 31. and 32. Clarity of major and minor themes A distinction was not made between 'major' and 'minor' themes (see comments on artificial hierarchy under 25. Description of coding tree). Themes and interactions could not be cleanly separated and this reflects real-world complexity. However, the similarity of experiences between participants was striking, as was the overall lack of divergent experiences. Divergent experiences, where they occur, are described in the Results and Discussion sections.
Online appendix 4
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